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Azimuthal asymmetries

Airapetian et al, HERMES data (longitudinally polarized SDlS)
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Variables are defined as:
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P, (hadron transverse momentum
azimuthal angle).
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H]EJ- from eff"efff——) 27jets

DELPHI (and other LEP experiments)
allows to measure Hi-(z). Non zero
transversal spin correlation
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Hi- for 91-95 DELPHI-data

1. Select two-jets hadronic events (= 3.5 Mev)
(JADE, y = 0.01 to 0.08, T' > 0.95)

2. Leading charged particles in each jet,
15° < 6 < 165°

3. Correction factor feorr = ZEISEL(G o)

Owmc

4. Fit corrected ¢-histograms by Expr.
Pi(1+ Pycos2¢ + P3cos d)

(cos ¢ is due to trivial pr-dependence of usual fragmentation)

DELPHI preliminary
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Pobylitsa,

Polyakov at al, 1.0
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Schweitzer at al.
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Approximations and model

Disregarding interaction dependent twist-3
corrections H or hy, (WW-type approximation)
2

[&or (2M2) hiz(z,pr) = hip(z) =

—(2/2)hs(z) = ~$2/ déhi(€)/€
Assume favored PFF contributions, i.e.

DY (z) = D™ (2) = DY (2) = DY/™ (2) = Du(2)

one could extract [4hY +_hil](:c) for mt
or [4(h¥ + hY) + h{ + h$](x) for n0
to compare with a model.

Instead, we use chiral soliton model prediction
for h{(z) and GRV parameterization for f{(x)
(Good (= 20%) describes non-polarized and longitudinal spin PDF's.

Satisfies all general QCD requirements.)
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Results for proton target
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With cor- _ _
rect sign! @ Agreement with no fit parameters,

1
e Analyzing power <%1 IS positive,

e " Optimistic’ value more preferable,
e The proton tensor charge at Q2 = 4 GeV?

gr = %/01 dz(hi(z) — hi(z)) = gr = 0.6

(compare with recent experimental value
of axial charge ag = 0.28 £ 0.05).
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Interesting to reverse the problem and determine

1
%%]I% from 71 and 7¥, using the model hi:

Asmqb N\ , (HiL> (1
(71) = 0.02240.006 — Dr = (11.743.1)%

. J_
AR (0) = 0.0194:0.008 ><<D1>> (14.3+5. 5)(7

o Agrees with DELPHI,
especially in view of &~ 20% model error.
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e A week scale dependence of the ratio
is certified.
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More interesting is z-behaviour of %JR%Z from
z-behaviour of experimental asymmetries
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Best fit: Hi-(2) = (0.33 £ 0.06)z D1(2)
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 Azimuthal H!adran
Dnst nbutlons on p = %

l’|l 1 '.‘;i-' |l 1

T T VT T T

LI L PR Y 0 A R A B i O

S. Bravar DIS 99 Zeuthen, 19 - 23 April 1999



Predictions
for longitudinally polarized deuterium target
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e Almost same for all pion signs and roughly
half of the proton’s ones.

e "Data points’ correspond to a preliminary data.
of HERMES for 7™, 7~ and K.

(H5) o (HET) 5 .

PS ~ is assumed:
(D7) DY

e Close to zero for K~ and KV.

o A%—r};qﬁ should cross zero and change sign at
r ~ 0.4+ 0.5.



e(azb from A“’m¢ of CLAS
e+P—se+nT+X
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Disregard unfavored e'(z) (Hi(2))
fragmentations and u(z) (Di(z))

antiquark contributions.
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Soffer lower bound: e%(z) > 2|g%(z)| — h%(x)

Compare with o-term
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Conclusions

. Definite indications to T-odd PFF and
proton transversity are now obtained.

. The Collins analysing power TD]IY ~ 10%
and grows with z. |

. The proton transversity is order of
nonpolarized valence PDF.

. The proton transversity could be measured
simultaneously with AG(z).

). Further measurement of Collins asymmetry
and nucleon transversity is necessary and

planned (HERMES, COMPASS, RHIC).



